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COMPLETE SPECIFICATION 

Derivatives of Pyrimido[S,4-d] Pyrimidine and production thereof 

\r e [> Karl Thomae G.M.B.H., a Body In the above formula II at least one of the 

TXc, Dr. l^-VRi- 1 ~. , ' of r.,' y.mbols R, — R, represents a halogen-atotn, 

^°B < S^an^ fc^lfto whilst the ichcr'r* 3« cm havethe follow- 25 

r A^rf^"^^ for which we L,g raining: hydrogen *bsatu«d hydroxy- 



30 




particularly 
following statement: — 

This Invention is concerned with a process 
for the production of derivatives of pvrinsdo 
[5 4-d] prcmidiric and with new compounds 
iui-j^y obtained. Pvrimido [5,4-d] pyrimidirje 
fadf (also referred to as i4 honsopurinc TT ) nay 
be represented by the srroccural forrraila : — 



15 



20 



I I 

Aaxeding to the present invention pyrimido 
[5,4-d] pyridine derivatives are prepared by 
reacting" pyrimido [5,4-d] pyrimidine-deriva- 
utcs of the general formula: — 



V x / K 

i i I 

'>'\ A. / 

I U 



■vith compotinds of the genera! formula: — 
H — R or Me* — R ni 



amir>>groups, e.g. mono- or di-alkyiammo- or 
-arvlanrino-groups, " the residue of a hetero- 
cyclic rinsr, e.g. the morpholine- or pipendine- 
ri'ng. The subsrituents R —R ; can among cuch 
other be the «me or different. Tks symW R 
in formula III signifies bromine, iodine, a 
substituted hydroxyl-group, e.g. an aikoxy- or 
arvlorv-group. free or substituted ch regroup, 
e.e. carboxy alkylmercapto-, 3lkyLmercapto- or 
arylroercapto-group, free or substituted amino 
ctoup. e.e. mono- or di-alkylarnino- or -ary*- 
ansnb-group, free or substituted guanidino- 
group, free or substituted hydrazi no-group, e.g. 
alkyl-, aryi- or acyl- hydrazino-group, or the 
residue cf a heteroo'clic ring, e.g. the morpho- 
line- or ptperidine-ring. .Me 1 represents an 
alkali-metaL t ^ , 

The pyrimidopyrimidines of formula II used 
as srarrins materials may be obtained by any 
convenient method, for example by halogena- 
rion of the corresponding hydroxy?yrim:do- 
pyrinridine or by ring dosure of suitable re- 
action components. 

The ^^oduction of halogen into hydroxy- 
pyrimidop) imidines, which may be produced 
for example bv the methods described in 
British patent application No. 1383/55 (Serial 
No. 799,177), may be effected advsnu;;^u^y 
by heating with inorganic aqd-haboes, p;^fer- 
abtv phcsrhorus-halides, such as phosphorus 
oxycMoride and phosphorus pentachjoride. As 
examples of halogen-p>Tirmdop>Tinndines ob- 
tained in this manner, may be mentioned: 
2.4,6 S^etrachlorcp>Timido-pyThn:dine, 4.6,8- 
tridiioTO-a%T^mido-OTTinsdL'W, 4AS-trich:oro- 
2-thi<>p>Tim:do-pjTiOTdine, 6-mcthylthio-2,*- 
dich!oro^p>^rifdo-p}Timidine. 
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The halogemtion of pyTimidopyrimidine- 
derivatives cxmtainieg hydrogen and capable 
of further substitution can be achieved by the 
action of free halogens or halogen-releasing 

5 compounds, e.g. of N* -halogensuc dnimides, in 
inert solvents." It is also possible to obtain 
halogen-substituted pyrimidc^Timidine deri- 
radves by rirg-cicsure, fcr example by the 
reaction of nudear-haiogenated pyriinidine^- 

10 carboxylie adds, substituted in the 5-position, 
with reaction components leading to the for- 
mation of the p\TCaidc^Tinrdine-ring system 
as described in Patent Application 1383/55 
(Serial No. 799,177). 

15 As starring substances of the general for- 
mula II may be mentioned by way of examples 
2.6 - dichloro - 43 - diarrdno-pyTinrdop^Tiini- 
dlne, 2.6^ohloro-43<iianilino-p\^ 
midine, 6-chlon>4 -S -d isemicar bazido-pyrimi- 

20 dopyrimidine, 6K:hlorcK2-ihio-^^-diii:orrho- 
lirxvpyTirrddc^Tirnidinc, 2^6^011101^-43-^" 
pheno*xy-pyrinddop)Timid^ 2.6-d:chIon>43- 
di'pbhmy'thjic^pjT™ 6-methyl- 
thio- 2, 4-d ichl oro- py rirnid o pyTimidine . 4,63* 

25 mchlo7o-2-thic^p}Tin^dop^tTinudine, 5-chioro- 
43^ii\xio-p}Tim:dc^%TL-rrdine, 4,63-tri c Woro- 
pyrimid opyri midine, 2.4,6.8 -tctrachlcro-py ri- 
midopyrimidtne. 

As examples of compounds of the general 

30 formula III, which are suitable for the reaction 
with the halogen- derivatives of the pyrimido- 
pyrimidine, may be mentioned, among others, 
the following: alcohols, cr alkali mera] a!co* el- 
ates, phenol s or -?1 kali rt?.t?.l phenol ares. 

35 ammonia, primary or secondary amines, guani- 
dir.es, hydrazines, amirso-alcohois, alkali metal 
hydrcsulphides, mercaptans, thiopbenois, or 
thiophenohres, rrorpholine, piperidine. 

Halogenarion exchange is also easily pos- 

40 s;bie, t: that one can convert e.g. a chioro- 
pyTimidcHp\Turadine into tfte corresponding 
iodir.e-coiroound with sodium iodide in ace- 
tone as sol vent- 
In many cases it is useful to have presen T 

45 an acid-binding agent, such as alkali ratal 
hydroxide, alkali rmtai carbonate or ternary 
amines, or if desired an excess of the reaction 
component of formula III, where this can also 
act as an acid -binding agent. 

50 The reaction can rake place in the absence 
or presence of solvents or diluents inert in 
the reaction, eg. acetone, dioxan, benzene, 
xylene or d imeth y If ormamide, and if desired 
with the use of pressure. Water and alcohols 

5* can likewise be used as solvents or diluents, 
especially in the absence of alkalis and at low 
tempera rures, since under .these conditions 
they practically do not react with the halo- 

GH„OiN\ calc.: 
Mol. weight - 222.2 found : 



gen-containing pyTimidopyrimidincs. Also the 
second reaction-component of the formula ill 60 
can, if it is liquid under the reaction-condi- 
tions, be used in excess as solvent or diluent. 

The reaction, is conveniently effected ar. 
temperatures between — 20' and 250* C If 
desired reaction accelerators can be added 65 
during the reaction, examples of which are 
copper and copper-salts. 

If at least two of the substirucnts R : — R 4 
in the above-given formula II are halogen, the 
reaction can also be carried out step-wise. 70 
Whereas for example ar low temperatures 
(rwm-temperature or cooling) mainly the halo- 
gen in position 4 and 8 is exchanged, at higher 
temperarures (e.g. 150 — 200' C) all the halo- 
gen atotrs presenr, including those in posi-.ion 
2 and 6, are replaced by other atoms or 
groups. Thus it is possible to obtain mixed 
substituted compounds of p%rim:do [5,4-d) 
pyTimidine. 

' In certain haloecn-con Li iring derivatives the 80 
reaction with the compounds of formula III 
"can also be so conducted, that net only halo- 
gen but in addition also other subsritucnts, 
e.g. hydroxyl-, substituted hydroxy!-, anrmo 
or substituted amino- group, are exchanged 85 
with the residue R of the reaction component 
of formula III. Thus it is possible for example 
to convert 2.6 - dichloro - 43 - dihydroxypyri- 
rmdop}Tinrdire, 2 T 6^ichloro-43-dLirrurx)p>Ti- 
rrddo^Timidme and 2.6-dichIoro-*3^dipF cr " ^ 
idi no- p % Tirni d op} rim: dine inro 2,4,63-^ rra- 
anilino-pyrLmidopyTi midine by reaction with 
aniline. 

For the better understanding of the inven- 
tion the following examples are given only 95 
as ulusrrarioa. The temperatures given in the 
examples are in degrees Cer.tigrade. 
Example 1. 
4 ,63 -in idcuktx, y -py f u i iiJ opy t; m^ mc 
From 4^3-mchlcro-p}rimidc^>Tirnidine 10) 
and sodium roethylate. 

4.7 z { 0.02 mol) of 4.63-trichJoro-p>Timido- 
pyrirradine (Mp. ^ 172% obtained bv boiling 
4j6& - trihydroxy - pyn\midop}Tirnidine with 
phosphorus" per.tachlor^c and phosphorus oxy- 105 
chloride under reflux) were introduced with 
cooling into 50 ccs of merhanol-scdium mcthy- 
Iatesduticn (0.12 mol of Na-merhylate). After 
6-hour standing ar room temcerarure rhe mix- 
ture was neutralized with glad a] acetic add, 110 
the precipitate remcrved by filtration under 
suction and thorouehlv washed with water and 
acetone. Yield 3.5 g'(80' v -. of theory). Tne 
colourless thin needles ; >:air;cd-after recrystal- 
lizarion from much r^c-Jono! melt at 225 — 115 
226 * (sublimation as f/om 200' C). 

C 48.64 H4.54 N 25.22 
48.48 4.55 25.18 
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Example 2. 
Various 2^^chloro-4^-diamino- 
p\Timidopyriinidines 
From tccra^oro^Tiai2dop>Tiinidiiw and 
the corresponding amines ac Twmrzcxr^ri' 

pyrimidopyriiiikiice. 

Into a solution of 5.4 g (0.02 rnol)of 2,4 ; 6, 
S-cetxacfalcn^p>TiiisdoF}rin2idine in 50 ccs of 
dry dioxan were poured while stirring 10.9 g 
(0.08 moH of N T -h%droxyeThyIanULne (dissolved 
in IS ccs of dioxan). With slight beat-develop- 



ment a yellowish, crystalline deposit quickly 
separated, which clearly consists mainly of 15 
K4iydrox\-cthylaiiiline-hydrcx:hIoride. By the 
addition of 200 ccs of water to the suspension 
obtained 2 : 6Khchlorx>4^-<ii-(N-hydrox)-ethyl- 
aniKno)-p%Tinidop^Tirmdine was finally preci- 
pitated, with a simultaneous dissolving of the 20 
hydrochloride, as a yellow, first somewhat 
stick}-, but quickly solidifying deposit. Yield 
8.1 g (S6% of theory)- For analysis the com- 
pound was several times recrystailised from 
methanol: luminous yellow, micrccrystaliine 25 
powder (prisms), Mp.= 189— 190 \ 



a.H,0,N\CL calc: C 56.05 H4.27 N 17.83 

MoLweighr = 471.3 found: 56.12 4.52 17.61 
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As examples the following 2,6-d:chIorc-4;S- 
diamino-pmmidopyrimidines analogous to 
the OTrqxxind aj were inter alia produced : 

b) 2 ? 6 - dichloro^^^n^rphotirjo-pyriardo- 
pyrirnidine, Mp, - 276— 277 \ 

c) 2,6Kiidilo«x>-43^</^Worarulbo>pyrirni- 
dos>\Timidine r Mp. - 307 — 309'. 

d) 2"^:ch!croU3^K/--hydroxye±yh™r.p> 
p%Timidop>T imidine, Mp. - 246 — 24S*. 

e> * 2^^dJcOT^^-bis/?Kiiethylair.inc« 
arrnno^pvrLmido^rimidine, Mp. - 1 23 — 
130'. 

0 2^:ohlcrt-o^^-bts(n^hylHicd^larrino^ • 

pyrLmidopyrirriiine, Mp. - 76 — 77 \ 
t) 2 ,6-diehIo n>4.S-bis( i soaiuy I amino)- pyri mi - 

dop>rirridine, Mp. - 9^ — 95 : . 
h) 2,WkiiIoro^3^s<benz\-i3mino>p¥riin:- 

dap>Ti:redinc, Mp- - 229—230'. 
;} 2,6 - dicbloro - 4J? - bi^'r><lirfKthyIamino- 

aniiino) - pyrinsdopyriinidine, no melting 

point up to 350' . 
k) 2-6-vlkrJoro^^bisi'di-allvlarnino; 
' pyrxmdinc, Mp. - 100— *?0l \ 
I) %6 - drchlcro - 4^;<methyl-c>-dohexy!- 

aiirlao} - pyri midopyrimid ir>e , Mp. = 179 — 

io i . 

m) 2,6 - didiIoro^.SKli<.?^lcreThyiarn:no)- 
py nrnidopVTurndine, no mel ring point up 
to 350*. 

n) 2£ - di<^orc^ 3 8-bis(rKityJ-ethanoIamino)- 

pvTiiT&dopyrimidine, Mp. =*140 — 14! 3 . 
o) 2,6^ichforo^^-bis(.beTiz\-l-ethanc^in2no> 

pyTirridop^riinidine, Mp. = 173 — 175'. 
p) 2,6 - didJoro^3-^1^3^iydros>7ropyl- 

arnino) - r^Tirnidopyrimidine, Mp. - 20S— 

210". 

q) 2-6 - dlchloro - 4 .3-d iamino-pyri cni dopyri - 
midine, no melting point up to 350*. 

r) 2,6 - dichloro - 4.3 -diVcar beJioxyrDCth yl- 
arnino) - pyri mid opyri mi dine , Mp. - 207 — 
209 a (decomp.) 

calc: 
found: 



Example 3. 70 

2,6^'chJoro^.8^icdo-p%Tirnidop\rimJdine 
From 2,4.6j8-terjach:oro-pyT;rnidopyrirni- 
dine and sodium iodide. 1.4 g (O.C05 mol) of 
retrachlorcspyrimfdopyri midine (Mp. - 255 — 
253 : , obtained by melting 3-rnethyi-2 : 6 ; S-tri- 
hydroxy - 4 - oxo-3 : 4^ihydrc^\-rirridopyrirrJ- 75 
dine 'sodium salt) with phosphorus rxnta- 
chioride. the 3- methyl group being removed 
during this process}, and 4.5 g of sodium 
iodide were heated to boiling for 10 minutes 
in 50 ccs of acetone. After the removed of "he SO 
separated sodium chloride by filtration under 
rcction (the quantity of which correspond :d 
to the exchange of 2 -chlorine atoms'; the 
reaction-product was precipitated out in 
colourless, small crystals by the addition of 3: 
water to the solution: 2.1 g (93 of theory}. 

Example 4. 
2 ,6-dich lor o-4-S -diani lino- pyri mid o- 
p>Timidine 

From 2^^ ; cWorcK4 : 8^iiodo-pyrimJdopyTi- 9 
rmdine and aniline. 4.5 g (0.0 1 mol* of 2.6- 
dk:hloro^.8^t:cJo-p>Timidor>Timidine were 
dissolved in 100 ccs dry dioxan and added 
drop wise during the course of half an hour 
while stirring and ioe-cooling into a solution 9: 
of 3.7 g (0.04 mol) of aniline in a'osolure 
benzene. A precipitation of yellow crvstals 
follows very quickly. After further stirring 
during half an hour the crude product was 
removed by suction, digested . with weak K 
aqueous hydrochloric add, again removed by 
suction, washed and dried : 23 g (61%' of 
theory). For analysis the compound . was rc- 
crysrallized three times from dioxan: very- 
weakly veilow coloured 
Mp. = 287— 2S8\ 



C,H.,N\CL 
MoL weight: 333.2 



small needles of K 



EXAMPLE 5. 

1 10 2.4.63-^n^n2ino-pyrimido-r^-rirnidine 

. From 2,4.6,8 - terrachloro-pyrimidop>Timi- 
- dine and aniline. 2.7 g (0.01 mol) of tttra- 
chlcro-pyrimidop yrirri une (Mp. ^ 255—258% 



C 56.41 K3.16 N 21.93 G IS. 50 
56.61 3.42 21.79 CI 18.S1 

obtained from 2 r 6-dich!oro-* ? S-dihydrory- 
pyrimJdopyrimidine by boiling with rfcos- 1 
phorus oxychloride under ref.ux) were boiled 
under reflux for 25 minutes with 45 g of 
aniline. Upon pouring the dark-brown solu- 
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rion obtained into 500 cc> of IN hydrochloric 
acid the crude tetraoniliix>-pyri;nidopyT^ 
precipitated as a brownish, amorphous deposit. 



Yield 4.0 g (80% of theory). After rccrystal- 
iizing three rimes from dioxan : strong cacarv- 
yeilow small needles of Mp. - 300—302*. 



Q a H 24 N 5 calc: 
Mol. weight: 496.6 found: 

This annpeund could also be obtained by 
10 boiling with aniline according to the same 
method of working from 2 7 6-d:chloro-4 3 S-di- 
anilino-pyrLmidopyrimidirx:, 2,6-dich!oro-4 r S- 
diainincHpyTirnidopyritnidine, 2 J 6-d:chk>n>4 r S- 
dihydroxy-p>Timid0pyri^ and _ 2,6-di- 
15 chicro^rSKiipipmdirxhpvTi^^ 
Example 6. 
6-<^orcH*3^nx^holkK>^Tiirc 
pyrimkiine 

From 6 - chIoffo^,8Kliiodo-p>TxinidopyTi- 
20 midinc and raorpholine. 

Toco a solution of 4.2 g (0.01 moi) of 
6-ch!on>-4^ Kiuodo-p>Tini:dopyTirn:dine (ob- 



C 72.56 
71.70 



H4.87 
4.80 



N 22.57 
23.27 



taincd from 4.63-trichloro-pyTimidopyriim- 
dinc and sodium iodide) in 50 ccs of dioxan 
were poured while stirring and cooJing a mix- 25 
rare of 2.0 g (OJ023 mol) of morpholine and 
2.0 g (0.02 mol) of triethylimine, -dissolved 
in 20 ccs of dioxan. After standing for about 
half an ho*-f the initially separated amine- 
hydroiodide was again brought into solution 30 
by the additioa of 400 ccs of water and the 
crude 6 - chloro - 43^i:morphoHiK>-pyrimido- 
pyrimidinc precipitated. Yield 2.7 g (80% of 
theory). \i was rccrystallizcd three times from 
dioxan for analvsis: long, colourless needles *f* 
of Mp. 199— 200*. 



Mol. weight: 336.8 



calc: 
found: 



C 49.93 
49.41 



H5.08 
4.92 



N 24.96 
24.81 



Example 7. 
Various 4 .6 .3 - tria m : no- cyrimi d o pyri mi di r>es 
From the corresponding 6-cH!cro-43-ii- 
a mirx>- p\Tinr'dop)Tirnidines by the reaction 
with the corresponding ~ amines at higher 
temperature, if desired under pressure. 
a> 6 - mcrpholmo^3-bis(die^^ 
midopvrimidine 

6 g (about 0.02 mol) of 6-chIoro-43-bis 
(dkthylarrtino) - pyTimidopyrimidir.c were 

QA.ON, calc : 

Mol. weight: 359.5 found 

For example among others the following: 
iri^rrir^v\^^do^fTir^dlr^ were produced 
analogous to the substance a): 

b) S-^ncthrlarrsno^^ 
dc^rimidme, Mp. = 94— 96*^ 

c) 6-morpholiixM^Keth^^ 
pyTimidopyrimidine, Mp. = 120 — 122*. 

<T- ^ariIiri^.S-diarnir^ 
Mp. = 170— 173*. 
70 e) 6^ie^unoJamhxv43-Ks(al!ylaminoVpyn- 
mid<^yrirrsjdine, Mp.-lW — 106*. 
0 6-dimcth via mirx>4 £-d i im.^p\Timidopyri- 
tttdinc, Mp.-292— 294\ 

g) 6 - dierhanolamino - 4,3-dipiperidino-pyri- 
mkiopyrimidine, Mp. - 100—105' (sinter- 
ing as from 95*). 

h) 6^?4iYdroxycthvhin^^ 
pyri mid cw'rimidine, Mp. = 106 — 10S 9 . 

i) " 6 - nwhylethanoJamino - 4J3 - bis(methyl- 
amirxA - pyrimkJopyrirnid ine, Mp. - 64- — 
66\ ' 

k) 6 - morpholino - 43^Jy~vxdi m\ pro py l- 
aminos - pvrirmdopyrimidine, Mp. — 80 — 
82'. \ 

1) 6 - dii sopiTrpanolamino - 4 J 3-din^orpholIno- 

pyrim ; do^yrirnidine. Ma -106 — 103*. 
m) 6 - diethandamino-43^i^P^in-0Qnilino)- 
pyximidopyriinidine, Mp. = 310 — 311". 



warmed to ISO* for 1.5 hours in a lube with 
3.4 g (0.04 mol) of morphotii>.\ The greasy 
reaction -product could only be obtained as a 
solid mass after rwice rcprecipirarmg from very 
dilute hydrochloric acid and after prolonged 
standing. After drying in vacuo at room-tem- 
perature: 2.3 g. For analysis the substance 
was again recrysrallized twice from mcthanol- 
warer (2:1): ivory -coloured, shiny scales 
(small, irregular leaflets), Mp.-73 — 75*. 



C60.14 
59.S9 



H8.13 
S26 



N 27.27 
27.28 



n) 6-p:peridinCK43^(-*hy<^ox>*ethybmino)- 
p>rim : dopyrimidme, Mp. - 178 — 179*. 

o) 6 - d:ethancbn2nc^,3K3imorph<^no-pyri- 
midcrvrimidine, Ml. - 150 — 152*. 



p) 6 - morphotino - 43-bis / ethyiamino)-pyri- 

midopyrirrtidir.e, Mp. = 151 — 153*. 
a> 6~nYJrpholir*>- 4 J? -ii a mino- c vrirni d c?d Trirrd- 
"dine. Mo. - 266—267'. 

Example 8. 
Various ^^rS^^traamino-py-rimido- 
pyrimidincs 
From 2,4,53 - tetrachlcro - pjTimidop>Timi- 
dinc and the corresponding amines at elevated 
temperature, if desired under pressure and 
with the addition of copper-powder or copper- 
salts. 

a) 2,4,6,8 - terra - (dirr^yhmino>p>Tiniido- 
pyrinrdlnc 

2.7 g (0.01 mol) of tetracbloro-pyrirnido- 
pvrimldine were stirred in r^nall portions into 
50 ccs of an absolute *lcohol-dimethylamine 
solution (0.14 mol), whereby the dicfJorodi- 
amino-cornpound separates and the thus ob- 
tained suspension was heated for an hour to 
200' in n bomb-tube after the addition of 
0.1 g of copper su-phare. The crude reaction- 
product which separated upon diluting the 
obtained solution with water was once repre- 
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cipitated --.lissolving in 200 ccs of 0.2N-hydro- 
chloric acid, treatment with animal charcoal, 
precipitation with cone, ammonia). Yield 1-7 g 
(56% of theory). For analysis the substance 



was recrystallized three times from absolute 5 
alcohol and dried at 130 1 C acd 0.1 Torr. 
Luminous yellow, irregular needles, . Mp. = 
164—165% 



Md. weight = 304.4 found: 



C 55.22 
55.33 



H7.95 
7.86 



N 36.81 
36.78 



Among others the following 2,4,6,8-tetra- 
ainino-p>TimkJopyTiimdiiK^ were prod uced 
analogous to compound a): 
b) 2,4£,S-tctrakis/aUyIarnirx)>pyTir^ 
15 dine, Mp. = 201— 202 s 




rradopyTimidlne, Mp. = 180 — 182 : 
20 c) 2,4.6^<etrapiperidino-psT:iridc^yrixiilii» J 
Mp.'- 163— 165 \ 

f) 2,4 y 6^teirair>?rpholino-p%Tiriiidopyn 
M P . = 266—268'. 

g) 2,4,6 > S-tetra^/M±Ioranilir»%pyrimi^^ 
25 mkilr.e-, Mp. over 330 \ 

h) 2,4^^-cetrxinrir.o-p}Tir^op\Tiin:dine, no 
melting- point up to over 350*. 

i i 2,4,6^3 -tetra-mcth viam£no-p\Timidop)Timi- 
' dine, Mp. - 202— 204 1 . 
30 * Example 9. 

Various 6^Jcco^3<kanJr^py7imidc- 

pyrirmdines 
From 4,6J5 - trichIoro-p^Timdcpyiixndir.e 
ard the corresponding amines at room-ccm- 
35 peraturc, if desired with cooling, 
a) 6-ehioro-4,S<ii-aiiyIami^ 
dine 

To a solution of 4.8 g (about 0.02 mo!) of 
4 ,6-S - crichloro-pyriinkf ocyTiinid i ne in 50 ccs 

40 of dry droxan v, jtc added while stirring 4.6 g 
(COS moi) of aiiy Limine in 15 ccs of dioxin; 
slight self-wanning occurred. After standing 
fcr a short time the crude reaction-product was 
precipitated as a yellowish, amorphous deposit 

45 by the addition of water, removed by nitration 
under suction and dried in vacuo at ixkmh- 
temperature. Yield 4.8 g (87% of theory). For 
purification the crude 6<hloro-4 7 S-di-ailyl- 
amino-pjTin^ck>p>Tinrkime was twice recrystal- 

50 lized from etbanoL The thus obtained fine, 
colourless Utile needles melt at 114 — 116*. 

Among others the following 6-chlon>43- 
diarrcro-pjTirnidopjTinndines were produced 
analogous to exFrnpound a): 

55 b) 6^1cro-4 r SHdi^nx:thyl-cTh^ 

;ridop}Timidine, Mp. = 90—92 4 . 

C,H ( A>s czlc 
Moi. weight: 504.7 found 

105 Example 11. 

6-cb loro-2 -rhio-I^S-dimorphol ino- 
pyTimidopyriinidine 
From 4.6.8 - trichloro - 2 - thio - pyrimido- 

pvrimidine and morpholine. 
110 " To a solution of 2.7 g (0.01 tnol> of 4,6^- 
trich. r orc^2-d^io-pyrirTrdop>Timidine (obtained 
from 4 ? 6-S-trihydroxy-2-thzQ-^^ 
dine (sodiura salt} by boiling with phosphorus 



c) 6^Worc^^-bis(dii30pTopanoIainino)-pyTi- 
midopyTimidine, A ip. = 17 7 — 179*. 

d) 6 - c^oro^,S^is(mediylaffiij^}^^ 
pyTur&dine, Mp. = 227 — 229 s . 

e} 6-chIoro^ J 8-bi^dieti^xx»iamino)-^ 

pyrimidine, Mp. = 135 — 136'. 
f; 6 - dilorc^S^H/^ttoasi^^ 

pyrirniriine, up to 350 3 co melting point. 

g) 6-<±Ioro^^nii^3-methOTy-propylamino;- 
pyrimidopyTimidine, Mp. = 9$ — 100'. 

h) 6 - chloro^ y SKli^<>methox>"-anilino^-pyri- 
mklopjTimidke, Mp. = 290— 292 a . 

i) 6 - chloro^^-bis(dibenz>Mamino)-pyrimido- 
pyrimidine, Mp. — 160 — 163 3 . 

k; 6 - chlora - 4^^-ethy!cneija£no-p}Tirmdo- 
pyrimidine, from 130* yellow colouration 
and decomposition at about 170"*. 
6-chl oro-4 -S -disctricar bazido-pyTimidopyri - 
mkiine, co melting point up to 360"'. 
Example 10. 
2 3 6-bisi^^^:ethyLimino-ethoxy}-4 J 8-bis 
(diethy lamino;-pj rinridopyrimidine 
From 2.6 - dichloro-4^-bis^dicthyUmino;- 
pyriniidoppimidme, ; v - dietfaylaminoethanot 
and sodium. 

3.4 g (0.01 mol) of 2 3 6-dicilorc-4 J S-bis(di- 
ethylarrrinoj - pvTimidopyrimidine (obtained 
from tetruchlcro- pyr imidop yriml dine and ci- 
ethyiamine) were boiled under reflux for 3 
hours in a solution of 0.5 g of sodium m 35 g 



I) 



or 



60 



65 



75 



SO 



85 



90 



95 



100 



icthy i i mirjo-e thar.ol (fiO visible change;. 
TI.e reaction-mixture was taken up in 300 — 
400 ccs of water and the solution obtained af;er 
acdifying with cone, hydrochloric acid was 
treated with animal chorccal and Mite rod. On 
addition of cone. ammonia the pyrLmiJepyrirri- 
cline first separated as a heavy oil which after 
decanting, renewed addition of wa:er and seme 
standing with simultaneous cooling solidified. 
It was removed by filtration under suction and 
dried in vacuo at room-temperature : 3.2 g 
(64% of theory;. For analysis the compound 
was purified by taking up in petroleum ether, 
treatment with anirml charcoal and slowly 
evaporating off the solvent: colourless, soft 
mass of Mp - 35.5 — 37 1 . 

: C 61.87 H9.58 N 22.21 
: 61.33 9.53 22.56 

pentachlor'de in phosphorus oxychlcride under 
reflux) in 50 ccs of dry dioxai; •v**xe added 115 
while cooling 3.4 g (0.04 tool) of f-»rpholine 
(dissolved in 10 ccs of dioxan). The crystal- 
suspension which immediately formed was. 
after standing for half an hour, mixed with a 
5-fold volume or water and the crude reaction- 120 
product removed by filtration under suction, 
washed and dried: i.6 g (43% of theory). For 



6 



807,826 



10 



20 



25 



30 



45 



analysis the 6<hk^2^oA^dhx^ari}hoUrix>' 
py> -.riikrpyrirnidine was twice recrystallized 

c.AAN.os _<=^= 

MoL weight: 368.8 found: 

Example 12. 

6<hIcro-2-thk>4^^pperkJino- 
pyrirrddopyri rra d i ne 
From 4^-akhloro-2^o-pyriirad<>p^ 
dine and piperidinc , 

The production of this compound is carried 

MoL weight = 364.7 

Example 13. 
6-methjithk>-2 ) 4~dimorphc^ 
pyrirmdcp)Tirrnriine 
From 6-roethyl u^^^4^ikhIaro^Timido- 

pyr frriHin e and m&rphoiiDC- 

Into a solution of 1 g (0.004 md) of 6- 
roethvithio - 2 3 4 - dichloro - pyrimidepyrimi- 
dine * (Mp. 100— 103 J , obtained from 6- 
methylthio - 2,4 - dihydrosy - pynxx^opyniui- 
dinc (sodium salt) and phosphorus-- penia- 



SU 



55 



from glacial acetic add : strong yellow, amor- 
phous powder of Mp = 240\ 

C 45.58 H4.64 
45.46 4.42 

through in the same manner as chat of the 
nxrphou^^a^XKirid. Yield 1.1 g (30% of 
theory). After twice recrystaiiizing from 15 
buranol, orange-coloured, amorphous powder 
of Mp.-242— 243\ 



calc: 
found: 



chloride in phosphorus cxychioride under 
"reflux) in 100 car of d>7xan were poured while 

C 14 H Jft O,N\S calc: 
MoL weight : 348.4 found : 

Example 14. 
2,6^thoxy-4,8-b:s(,^dk^ 
ethsiaminoj-r^Tin^opjTin^dinc 
From 2/>-±K±!oro^,S-b^ 
ethykmiM)-r^Tiinkk^pjTimdd^ and sodium 
cthviare. 

4.3 g (0.01 rod) of 2^!idik5ro^^-bisC:- 
dkthyiamino * cthylarnino) - pyrimidop yrimi- 
dine 'were heated with 50 ess of an ahsot. 
alcobixic-^odium a!cohoLuc-v>iutioQ (0.02 mo*; 
in a bomb-tube for one hour to 190 — 200 1 . 
After cooling and removal by suction of the 

70 Analysis: C„H 44 0 2 >s calc: 
MoL weight: 448.6 found: 

F.TAM?L£ 15. 

2,4,6 2 3^etrapherx>xy^7Tiri£^ 
From 2,4^^tetra^oro^Txmidopyriti^ 
75 dine and phenol. Into a mrU warmed to abcut 
50 1 of 27 g (0.01 mol) of tea^chkxo- 
pyrimidor^Tirrsdine in 3.8 g (0.04 mol) of 
phenol were introduced 2.2 g (0.02 mol) of 
sodium carbonate snd the nixrure tfceraipon 
80 heated for 1 hour to 180*. After coding it wss 



C 52.70 
52.13 



H5.80 
5.72 



srirring 2.6 g (0.03 rod), of morpbdinc and 
the mixture was thereupon left to stand for 
about 14 hours. When the reaction-product 
did not separate even after the addition of 100 35 
ccs of water, the solution was considerably 
evaporated in vacuo. The yellow flakes which 
separated were removed by suction, washed 
and dried: 0.6 g (46 o of theory.?. For analysis 
the 6- teeth y i thio- 2,4-diroL\^hoLirx>- p yrimido- 40 
pyrirnidine was rcLjysraliized four rimes from 
methanol : strong veiLrw, small, irregular cry- 
stals of Mp. = 130^-132*. 

C4S.26 H5.73 
49.07 5.32 

separated sodium chloride and rewashing with 
absd. aicohci the ethanol was t'/apxated off in 
vacuo. The residual, initially still oily 6P 
pyri na\icpyrirakhnc -dcri va uve solidified upon 
treatment with 200 ccs of ice-water. After 
tritura?OQ in a mortar, it was removed by suc- 
tion, washed and dried in vacuo at :ccrr>tczr> 
pmture. Yidd 4.1 g (92 of theory). For 65 
purincitioa the confound was reprecipirated 
foiEr times from hoc, dilute hydrochloric acid 
and recrjstallized once from rxtrdeum ether : 
odourless little iseedies, Mp. = 7S — 7S.5 3 . 

C5S.92 H8.92 N 24.99 
59.13 8.86 24.70 

raVffl up in 150 ccs of water and the tetra- 
phtnoxy - pyrinsidop jrimidine, practically in- 
soluble in vquecus medium, removed by suc- 
tion after standing a short time. Ysdd: 4.6 g 
(92% of theory;. For an analysis the con> 85 
pound was recrystalli2ed once from benzene 
and twice from dimechyifonnamide : micro- 
crystalline, partly rhotnbddal, colourless 
leaflets, Mp. = 289— 290\ 



90 Q,H-«0 4 N 4 calc: 

MoL weight = 500.5 found: 

Example 16. 
2.4,6,-8 -terxaphenyl thio^Timkio-p%Tirnidine 
From 2,4^.S^etrachloTO"pyrirjddopjT^^ 
95 dine and thiopheroL Into a warm sdutioa of 
4.4 g (0.04 rod) of th«phcrx4 and 1.6 g (0.04 
mol) of sodium hydroxide in 50 ccs of moist 
dioxan were stirred 2.7 g (0.01 mol) of tetra- 
cfaloro-pyrin^opjTimidine (dissolved in 50 ccs 
100 of diozan). The 2,4A&-tmpbmflthsr> 



C7L99 
70.86 



H4.03 
420 



N 11.19 
11.56 



rr.xim:dopyrinsdine which separated immedi- 
ately in almost pure form *• :h<xt, yellow- 
green little needles, was reajov^i by suction 
after the addition of 100 ccs of water, washed 
with water and drkd at 110*. Yield 5.4 g 105 
(95% of theory). For analysis the compound 
was rem-sralfized twice from dimethyl- 
fonnamide: luminous yellow, macrocrystalline 
prisms, Mp. = 240— 244 s . 



807,826 



7 



1G 



IS 



20 



QJiV>\S 4 tat: 
MoL weight: 564.7 found: 

Example 17. 
2 ? 4&8-tcrathio-p%TL^dcpy.i^ ^ 

From 2,4AS-f^^orcHp%Tanid0pyTi^ 
<linc and sodium hydrosulphide. 

54 g (0.02 ted) of tetrachloro- pyrinsdo- 
py-irnidine and 5.6 g (0.1 mol) of sodium 
hydrosulphide were dissolved in 150 ccs of 
dinxthyit'orrnuiidc and then boiled under 
reflux for 30 Canutes. The reactioa-soiutioc 
was poured into 1.5 litres of water and after 
filtering the crude 2,4^>tetrathio-p}TimidcK 
pvTimdine was precipitated out by acidifica- 
tion with h\TdrochIoric acid as a dark-red 
amorphous dep^- ^ lcr ^nos^l by suction 
washing and drying 5.0 g of substance (96 ;b 
of theory) were 'obtained- For purificaccc the' 
compound was recrystaliized three times from 
diinjthyifoncanudc" (ani^-il-charccai) : car- 
tnirie-:ed ? rnicrccrystalline powder (snsli 
rxxdks or whetstones;, no rating -peine up to 
350'. 

Example IS. 
2 3 6^ch!oro^ J S^iethylthiv>p^Tiard^ 
pyrimidine 

From 2,4 > 6,3- tetnehior o- primidor vri ni- 

— ---- Tnr * 



30 



35 



40 



45 



50 



55 



60 



65 



dine and ethyl c^srrenpean. Into a ^utioc oc 
2.7 g ^0.0 i tctu) of te^r achIor>-p* n:rido- 
pyrimidine and 6 ccs (about 0.06 trot; of ethyl 
mercaptan 0>0%; in 50 ccs of cioxan were 
added drocwisc while coiling and stirring i.6 
g (0.02 mol) of pyridine. An oran^e-co-Ioured 
deposit separated. After standing for about one 
hour the rc^ciico-mixrure was taken up in 
200 ccs of water, whereby the initially result- 
ing deposit dissolved an-i the crude nractionr 
product separated as a red oiJ. After starjding 
for about 14 hours the crude pyrimido- 
pyrirrcdine-derivacive which mnn:ime had be- 
come solid was rerroved by vocricn. washed 
and dried: the colour had become lighter. 
Yield 3.1 g (96% of theory). For purification 
the crude compound was boiled once with 
methanol and reaystallized twice from 
ethanol: srmli colourless prises, Mp. - 190 — 
192\ 

EXAMPLE 19. 

Various 4,3 -diannno-pyrirnidopy rirni dines 
From 4^-di<4^T^ro-pyriinidop)Tira£dIne and 
the corresponding amncKX>n^pounds. 

Into a solution of 4£niichloropyrimido- 
pyrimidine (Mp. -232% produced from 4-8- 
dihydroxypyTirrndopyTirnidine (sodium sait) 
and phosphorus pentschloride in phosphorus 
oxycfcloride by boiling under reflux) in dkrran 
was poured in each case a fourfold molar 
quanury of the corresponding ancno-com- 
pound (if necessary likewise dissolved). The 
reaction-product was then prod p: Laced out by 
the addition of water and the yield determined. 
. For purification (for analysis) the product was 
in each case repred pi tared from dilute hydro- 
chloric add and rea ystallized from a suitable 
solvent: 



C 63.80 H3.57 N9.92 
63.11 3.31 9.55 

a) 4^din>xphoiino-pyTi:ni 
From 4 3 S^:chlcrc>-p>Tin^d^yrirnidi^ and 

morpholirve. Yield 98 % of theory, from ben- 
zene vcrv small colourless prisna, Mp. - 197 — 
198*. 

b) 4 J 8^piperidirKvpyTinudcp>Tixnidii^: 
Yield 93% of theory. From methanol 

colourless- shiny scales, Mp. - 132 — 13*/. 

c) 4-S-dianiIL^pyriDT^opyTi 
' Yield 93% of 'theory. From dinxthyifonn- 

amkie weaHy veUow little needles. Mp. - 257 

— 25S\ 

d) 4,8-<!li mine- p yri mdopyrimidine 
Yield 99 . After a-predpitat:on from dilute 

hvdrochlcric acid: very small, colourless litd 
needles, no netting up to 260"'. 

e) 4-S-bis:rxthyh^ira>pyr^ 
Yield 92;-o. From water colourless crystal- 

powder, Mp. = 265*. 

f) 4£-bis(dimcthyL3rrdno y -p^ 
4 Yield 97 ;;: . From water strong, shiny 
needles, Mp. - 115*. 

g) 4^-d^yfezir.o-pyrin^dopyrini:dine 
w ' Yield of analytically pure compound 93 ;:>. 
After repredprraucn from dilu-e hydrochloric 
acid: ivcty-coloured, trucrexxy^aiiine powder 
(vcrv small needles}. Mp. --- 225 ' . 

h) 4;3-b:s<N\X l ^:>h^ 
p\rimidine 
Yield SO fo. 



70 



75 



;e 80 



35 



After repredpitauon from dilute 95 



vellcw, micrccr/staiiin 



hydrochloric add : 
powder. Mp. ^ 245 : (sinters at 200 : ;. 
i) 4,8 - di - 0' - hydroxyediy L*mJno}^yrimido- 
pyrimidine 

Yield of an analjrically pure substance 
72'-, from methanol colourless rectangular 
leaflets and prisms, Mp. = 204— 205 \ 
k) 4.3 - di - (N - hydrcxyethyl - p-oi;rcaniiino> 

pyrLradopyrimidine 

Yreu! * 73* %. From dimerhyifonnanfde - 
yellow, amorphci.ts p.rwder, Mp. ^ 265—267*. 
Ex.im?le 20. 
4^-dithio-pyrinidQ^rinrIdine 
From 4^^iciilOTo-pyTirmdop>Tiinidi^ ard 
pocassimn bydrosulphide. To a solution of 3.0 
g (0.015 "tnol; of 43Hlxh]oTC^yrimido- 
pyTUT-iiKne in 100 ccs of dioxan were added 
25 ccs o: a conccnfri:ed alcoholic potassium 
hydrosulphide-sdution. After standing for a 
short rt>>» a: rocn>ten:perature the 4,8-dithic- 
pyrirnidop2»*rirndIre was predpitated out after 
the addition of water cy addificaiiou with 
dilute hydrochloric add. Yic?d 2.S g (96 of 
theorv). The orange-coloured* r^norphous 



1C«^ 



105 



110 



115 



cowder obtained after twice 



:.doi:arin« 120 



from dilute an2nr;pja sh^v" *.o srxJ'Tig-poinu 
up to 350 \ 

Example 21. 
2 ? 6^irmrrho:inc^4^-d:ethylth:o- 
pyrimidopyTinndine 
From 2 ) 6^i2cf2oro^^:cthylth:o-p>rira^ 
u\-rimidine and morpholine. 
"3.2 g (0.01 mcl) of the 2 : 6^i:cfaicro-4 5 S- 



125 



s 



307,826 



diethyfc.*> - pvrimidopyTimidiDe obtained dimorpbclino -4,8- dicthylthso - pyrlmido- 

according to exampie 27 were heated to 200* pyrinadine re ma i nin g undissolved was 10 

for 2 hours in a bomb-tube with 20 ccs of removed by suction, washed and dried at 

morpboline, 20 ccs of warer and 1 cc of cold- 110V Yield 1.3 g (31% of theory). For 

5 saturated copper sulphate-solution. The analysis the substance was recrystallized twice 

cooled reaction-mixture was taken up in about from dimethylformamaJe : strong orange- 

200 ccs of water and after aridities uou with coloured 3 microcrystallme prisms, Mp. = 293 — 15 

concentrated hydrochloric acid the 2,6- 295V 

Q.H-ANA' calc: C 51.16 H6.20 

MoL Wght. = 422.6 fcnind: 51.06 6.31 

Example 22. off from a viscous tarry mass the red-brown 

20 2,4 ^^-t^tr^diylthV^p^'niidopj rimidine reaction- sdmicn was mixed with 200 ccs of 

From tetrschlOTO-pjTixnidopyriiisdine and 0*5 N hydrochloric acid. The reacrion product 30 

ethylnxrcaptan in the presence of pyridine. which separates first as an oil, but soon sets, 

2.7 g (0.01 moi) 2.4,6^-tetrachloro- was removed by suction and recrytfalitzcd 

p>Timrd^7>Tiinidine were heated to 150* for once from ethanol. Yield 2.3 g (62% of 

25 50 hours with 12 ccs (about 0.12 rnol) of ethyl theory). For analysis the compound was twice 

mercaptan (90%) and 3.2 g (0.04 moi) of more recrystallized from ethanol: very small, 35 

pyridine in 50 ccs of ciioxan. After decanting brownish yellow prisms, Mp. = 140 — 141*. 

MoL weight: 372.6 found: 45.14 5.51 

Example 23. 242" (from 220' dark colouration). Yield 0.9 60 

40 6-ax^ioIiiw^.^-di^carboxymc^ g (23% of theory). 

f hir>)-pyT : i riiA Tpyrj m fd EXAMVt.E 24. 

From 6^oro-^-diHlcarbox>^ihj 4 .thio> 4,63-tri^carbcx)Tp^yIthio}^^ 
pyrimidopyrizrndine and morpholine. pyri rrrrdine 
'3.5 g (0.01 moi) of 6-chion>4^-<ii-(carboxy- From 4j6^aicU^(>p>Timidop>Tiiiid^ 65 

45 mc^yithioj-pyrlrradop^ of Mp. - and thioglycoiik: sdd in the presence of 

IS5 — IS; 1 (produced from 4£3-trichlon> pyridine. 

pyrimidop\Txmidine and thicghxcllic acid in 235 g (0.01 moi) of 4,6,3-arxhIoro- 

the presence of pyridine with cooling) were pyTimfdopyrirrnd ine were heated to 200' in a 

heated to 100 : for 45 minutes with 5 ccs (0.06 bomb-tube for 2 hours with 9.2 g (0.1 moi) 70 

50 moi) of morpholine. The reason-mixture was of thicglycollic acid and 7.9 g (0. 1 moi) of 

taken up in 50 ccs of water and after separa- pyridine. Upon :aking up the reaction-mixture 

tion of a tough deposit from the filtrate the 6- in about 200 ccs of water and acidifying with 

morpholino - 4,3 - di - carboxymcthyluhio- hydrochloric arid the 4 3 6^-tri^carboiy-rrxthyI- 

pyTin^dop>Timidine was predpitated out by thio)^Tin^opyrinztdi^ separated as light- 75 

55 ^ddiScarion with dilute hydrochloric acid as a yellow deposit. Yield 2.2 g (55% of theory), 

light-yellow, Saky precipitate. For purification For analysis ;ne substance was reprecipitated 

the compound was reprecipitated three "nvs three times from dilute ammonia: small, light- 

from dilute ammonia. One obtained a deep- yellow needles, Mp. = 230 — 231 s (towards 

'yellow, amorphous powder of Mp. = 241— 190* dark colourauon)- 80 

QAANA calc: C 35.8 1 H2.51 

MoL weight: 402.4 found: 35.98 2.69 



Example 25. 
6-ca i lx;x y methylthio4^-di-propy 1- 
85 Tmino-p>Tirradop)Tiinidine 

From 6 - cbloro - 4,8 - di - propylamino- 
pyrimidopyTimidine and thibglycollic acid in 
the presence of pyridine. 
2.8 g (0.01 md) of 6-diIorc>45Hii-propyi- 
90 amino - pyrinadopyrimidine (Mp. = 88 — 90* 
from 4.6^-triddorchp5Tim:dopyTiinidine and 
propylamine) were beared to 200* in a bomb- 
tube for 2 hours with 9.2 g (0.1 moi) of thio- 



glycollic acid and 7.9 g (0.1 moi) of pyridine. 
After washing the react ion- mixture with 150 95 
ccs of water the 6-carboxyTOethyIthio-4,8^- 
propylamino-pyrimictopyriiiudine was precipi- 
tated by acidifies ti< hi as a brown, initially 
greasy deposit. Yieu5 3.2 g (95 %). For 
analysis one reprecipitavM twice from dilute J 00 
caustic soda and recrystauized twice from a 
little methanol : brownish- - srtalf prismSj 
Mp.- 172— 174", 



105 



Q.H-.O.N.S cala: C 49.98 H5.99 

MoL weight: 336.4 found: 50.13 6.02 



■ Kyvmpt.i*' 7/j. 
Various 2^4^S-cet^ mmo-pvrimid<> 



From the corres^nd^^2 7 6^cMoro^^ 

A tn mi n o^^nrkjop^TiiiadiiKS by reaction with 
the corrcspooding ami'ng?? at elevated tempera- 
ture. . 

a) 2,6 - bis(diethaiK>lamino) - 43 - diprpcridino- 
pyrimklopyrimidnjc 
10 36-7 g (0.1 tool) of_2 3 6-dichlofro-4 J S- 
di piperkkr»-pyriniid(0^ (Mp. = 24 i 

—242', produced from tetracbJoro-pjrimido- 

25 C* 4 H 40 O A N. calc: 

MoL weight : 504.6 found : 

Among others the following 2,4,63-tetra- 
ainiriCHpyTimdopjTim wen: produced 

analogous to the compound a)" 
30 b) 2,6 - bis(diethanob mino) - 43 - bis - (di- 
ethyiamiTOy-pjTixidopjTimidine, iMp. — 167 

— 163\ 

c) 2,6-bis(diethanoLmjino)^3^ 

pyTimidepvrinadine, Alp. = 1S6 — 187*. 
35 d) 2,6 - bis(dtcth^oiamino) - 4,8 - bisfdiallyl- 

amijao)-pyTimidopyrimidi^^ Mp. ~ 1 10* . 
c) 2,6 - bis(diethanchrnino} - 43 - bis(di- 

cocthy lamipo) -py rimjdopyrr mid ine, Mp- = 

182—183*. 

40 0 2,6 - bts(died^inoLirnino) - 4,8 - bis(dibutyl- 
amino) - pyTimidopyrimidine., Mp. = 124 — 
126'. 

g) ZjS - di - (methyl - ethanohmino) - 43 - di- 
pirxridmo-r^Tim^ Mp. — 122 
— 124* (a:; from 114* sintering). 

h) 2^KiHp^py^ 2:lDC ^^ 
lino-p%Timidop\TUijidinc, Mp. ~ 138 — 139". 

i) 2£ - ^diisopropano?;! mino) - 43 - dipipai- 
diix^p^Tirradopy-rirT^diryj Mp. - 182— 183 

50 k) 2-6^<axthyi-ethanoL^ 

cyl - ethanolamino) - pyrimkfopyTimkiirse, 
Mp.-88— 90 \ 



45 



pyriroidine and piperidine at roc o tempera- 
ture) were wanned to 200° with 100 g of 
djethanolamine and Icfr for 10 minutes at this 15 
temperature. After cooling, the reaction-mix- 
ture was mixed with about 5 GO ccs of water, 
whereby the new substance separated as a 
viscous mass. After decanting the wz-.er it was 
digested with a little acetone and thus obtained 20 
as a solid yellow deposit. Yield 26.5 g (52.4% }. 
For analysis the compound was recrystallized 
four times from ethyl acetate: deep-yellow, 
fine little needles, Mp.=-162 — 163\ 

C 57.12 H7.99 N 22.21 
57.16 7.83 22.26 

I) 2,6-bis(dietharjoLimiix>)^ 

pyrimidapyrimidine, Mp. - 202 — 204' . 

Example 27. 55 
Various 2,4,63-tetjaamiiH>pyTiic:do- 
pyrimidines 
From the corresponding 2,6<iichloro-43- 
diamino-p^TimidopjTimidines by reaction with 
the corresponding amines at higher tempera- 60 
tures under pressure. 

a) 2,6 - dimorphcAino - 43 - di - (ethylethanoi- 

amino; -pyTimidopyrimidine 

7.6 g (6.02 moi) of 2,6-dichioro43-di- 
(ethy letharx>iamino)-pyrimidop y rimidine were 65 
heated to 2 CO' for one hour in a bomb-tube 
with 20 ccs of Eoorpholine. On taking up the 
reaction mixture iu 200 ccs of water the crude 



C^H^N. calc: 
MoL weight: 476.6 frrod; 

Among others the following 2,4,63-tetra- 
h0 amiiK>-p3rrimidopyTimidines were produced 
analogous to substance a): 
b) 1& - dinrapholino - 43 - di - (propyl- 
ethanolamino) - pyTimidopyTirriid re, Mp. = 

ni— itj . ■ ■ . 

85 c) 2£ - dimorpholino - 43 - - (methyl- 

frbpfilamTnn) - pyrinrndopyrimfdirej Mp. = 

207—209'. - 

pyTinadopy^mfdinc, Mp. = 209 — 210*. . 
90 e) 2^^pipmdiix>^3-bis(dieThano 

pyTiimdo^Tircfd ine, Mp. = 182 — 184 J . 
f) 2,6 - bts(diethyIanano) - 43 - bisCdiethanoi- 
amino) - pyrimidopyriickline, Mp. = 158 — 
160\ 

95 g) 2 7 6Hiimcrphoiino^3-b^dime^ 

pyra^opyTixnkiine, Mp.«=192 — 193*. 
h) 2,6 - dipiperidf r.o - 43 - bis(Lsoan^1arnino>- 
pyriiiiidopjTiraidiae, Alp. - 192 — 194°. 




suction, wasfced ana anea at nu . neia o./ g 
(91% of theory). For analysis the compound 
was recrystallized four times from methanol. 
The thus obtained iight-yeliow, micrccrystai- 
lioe li:tie needles were dried at 130'' and 0.1 
Torr (Mp.-190-191 3 ). 



C 55.44 H7.61 N 23.52 
55.42 7.67 2332 

i) 2,6Kiiniperidino^3-d^ 

P>Timidine ? Mp. = 254— 256 a . 100 
k) 2JS - dipiperidino - 43 - di - (benzyl- 

ethanolamino) - pyrimidop yrirrndine^ Mp. = 
161— 163\ 

Example 23. 
Various 4j5^-tiiin^<>^riivido- 105 
pyTHjuudines 

From the 4,63 " triohloro - pyrimido- 
pyrimidine and the correi ponding amines at 
elevated temperature, if desur^d under pressure 
and with the addition of cdppex salts. 1 10 

a) 4,63-trif<meThy!animo)-!^^ 

4.3 g (0.02 tool) of 4,6.8-1x1^0^ ^ ^**111^0- 
pyrimidine were WcLnrj^d tcp 20u~ for l bout 2 
hours in a rube with 50 ccs (about 0.2 mol) of 
an absolute alcohofic-methylamxne solution 115 
and 0.1 g of coppc sulphate. After taking the 
reaction-mixture up in about 300 ccs of water 
the solution was filtered and evaporated y> ± 



10 



Sff7,326 
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of its voluax. After standing for several hours 
the crude py r imidopyn rra'ri i r.e - der i va u vc 
serai . '^i ai a Drown, cottoawool-iike deposit. 
Yield 4 g (91> of theory*). For analysis it was 

QH u N r calc: 
MoL weight ^219.3 found; 

For example among others the following 4,6, 
3 - trianiuio - pyrimidopyrimidiries were pro- 
duced analogous to the compound a): 

b) 4.6 3 i-ais(ethyl2inino)-pjTiaridop}Timiulne, 
Aip. = 83— 85'. 

c) 4,6,3 - tris(propylamino) - pjTurddopytimi- 
dine, Mp. = 34— 86\ 

d) 4 3 6,3-tris(dimeiylamiao)-p%Tirnidop\T:aii- 
dme,'Mp. = 92— 93\ 

e) 4 : 6.S-tri^.'?-hydro=yethyIaminOy-pyTiaiid> 
pyrimidine, Mp. - 83 — S5 ' . 

f) 4,6,8 - trimorpholino-pyrirnidopv-riniidine, 
Mp.- 132— 134/. 

g! 4.6.S-n'i3nihno-p}^trnidop\TirGidi2c, Mp. - 
"203—204'. 
h; 4,6,3 - a-i-(p^Moro-aniimo;-pytinudopyri- 

rnidinc, Mp. = 27 A — 275 '. 
i) 4,6 ; 8-u:i-/t>methoAy-aiulino y -p)T:ni:dop)Ti- 
miviinc, Mp. - 214-^-215 *. 

Example. 29. 
6-alko xy -4,-3-dimorpho! ino- pyr imid o- 
pyrimidines 
From 6-chIoro-4,8^mGrphoIino-p)TuTudo- 



cue: 
found : 




recrjstailized three tur.es from writer zzd ii\c 
obtained, colourless, very tine, wccUy fibres 
dried at ISO' and 0.1 Torr, Mp.^ 18b— 139 *. 



C 49.31 
49.CO 



H5.97 
5.79 



pyrimidine and the corresponding sodium 
aicoholare-solutions, ii desired under pressure, 
a) 6 - cthoxy-4,3-dimorphoLino-p}7imidopyri- 
midine. 

6.7 g (0.02 mol) of 6-chloro-4,S-dimorpho- 
Uno-pyrunidopjTimidini: were heated to 180 ' 
for I hours in a bomb-tube with 50 ccs of 
sodium aicohoiaie-solutioc. with a concent of 
0.5 g (0.022 rnoi; of sodium. The crude 
reaction* product was rinsed out with a iittie 
water and after the removal by suction rc- 
crystaiiized from ethanol-water (1:4;. Yield 
5.y g (85 f0 ox theory}. For analysis the com- 
pound was reerysraiiized twice from about 
lOO ccs of ethane L once reprcdpitaied from 
hot 0.5 N -hydrochloric add and recrys tali; z cd 
once more trom cthanoi. The thus obtained 
almost colourless, very short, rhomboidai 
origins were dried a: 65 and 0.1 Torr. 
Alp. ---- 129— 132 \ 



55.4S 
55.11 



H 6.40- 
6.20 



55 For example the following 6-aikoxy-4,S-di- 
m o r p h o Lin o- p vr imi d o p yr imi dines were pro- 
duced analogous to compound a): 
b) 6-buto:<v^ J 3-dimorohoIino-p}TuniJoD ,, #"ri- 
midine, Mp. 109—1*1 1 : . 
60 cj 6-' v :'-ciemyIarr.ino-ethcxy;-4.3-dimorpho- 
lino - pvrimidopvximidine, Mp. - 100 — 
103\ 

d) 6-C-j-eioxv^thoxv;^.S-dimorpholino-p>Ti- 
midopyrmiidlnc, Mp.= 1*1—112*. 
65 " e) 6 - (--propoxy-ethoxy)-4-j3-dimorphoiino- 
p>TLTiidop\Tiniidine, Mp. = 122 — 123 * . 
Example 30. 
2,6-dimorpholino-4,S-di-0i-propoxy- 
edioxy)-pyrimidop>Timidine 
70 From 2,6 - dichloro - 4.3 - di-0?-propoxy- 

QA.O.N. calc: 
MoL weight: 506.6 found: 

Almost all tetraamino-p)Timidopyrimidines 
90 and most triamlno and diamino-pyrimido- 
pmmidines are cardio-vascularly active, 
^nereas even with very low doses an excel- 
lent coronary-dilatory effect is to be found, 
without materially influencing the blood- 
pressure, a good blood pressure reducing 



peripheral resistance. Apart from the coro- 
100 naries particularly also the cerebral vessels 



ethoxVy-pjTimidopyrimidine and morpholine. 

8,1* g (0.02 moi; of 2,5-dichIori>4^-di<^- 
propoxy-cthoxy y -pyrimidopjTimidi;:e (Mp. 
73 — 8 1 ' , produced from ten 1 a chioro-p yrtrri- 
do pyrimidine with a solution of sodium La 
ethylene glycol moncprcpyi ether wirh cool- 
ing; were heated to 10O ' for 2 hours in a 
bomb tube with 20 ccs of morpholine. The 
reaction-product was rinsed from the tube 
with 200 ccs of water, removed by suction, 
washed and dried. Yield 9.9 g '(9S% of 
theory}. For analysis the compound was re- 
precipitated once from 1 >• -hydrochloric acid 
and recrystaiiized twice from methanol-water 
(1:4). Luminous yellow, microcryuailine 
powder, Mp. = 122— 124 s . 

C 56.90 H 7.56 
56.54 7.47 

are dilated, which is manifested by a distinct 
and relatively long-htsting increase of blood 
circulation. 

That the mention**! -ifects are not com- 
bined with damage to the heart, was proved 
with Zjft-bi^dietbanolatiiiaoJ-^^-dipip^ridino- 
pjTirnidopyrimidiiie. On the r citc:?rj this sub- 
stance brings about z clear improvement cf 
the cardiac efficiency. The therapeutic scope 
of the compounds hitherto examined is 
significandy great. 

As examples of substances outstandingly 
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dutive in the above-stated manner the fol- 
lowing may be mentioned: 2,6-bis{dieth'anol- 
amino} - 4,3-dipyTroiidino pyrhnido[5,4-d]- 
pyrixniikne,' 2 J ^bis(dieuunoLarruno;-4 J 3-bis- 
idietiiylamiao) - p>Timido[5,4-djp>Timidine, 
2.6 - bis - (diethanolaniino^i-dimorp^oano- 
pv7irrudo[5,Vd]pyTintidine, 2,6-dimorpholinc- 
4^8 - di - (propyl - ethanoiamino) - pyrimido 
[5 3 4-djpvrimitiine, 2,6 - dimorpholino-4.3-bis 
^diethanolarninoj - pjTimidol5,4-dlpyrimidinc, 
2,6 - bis(diisopropanolaaiino) - 4,3 - dipiper- 
uiino - p\Timido[5,4-d] pyrimidine, 2..b-di- 
^methyl*- edianoiamino) - 4,8 - dipipcndino- 
pvrimido IS^jpjTircidinc, 2,6-dunorpho- 
lino - 4^nh^ methvL-ethanolammo) pyrimido 
[5,4-d]p\Tirridine/ 2,4,6,3 - terra - (methyl- 
ctrunolamino} - pyrimido [5,4^]pyTU:iiame 5 
4,6,S-tria;orpholino-pyriaiido [?,4-d] pyruni- 
umc,- 6 - diethanoUmino - 4.S-dimorp:ici;no- 
pvrimido [5,4-d] pvrimidine, 4,6 : 8-tri-methyi- 
aimno-pvrimido p,4-dj pyrimitiine, o-mor- 
■ phulinii 4^-b:Ktfthyiamino;-p>Tiinidop ? 4-dl 
pvrimidLne, 6-morpho!uio-4 : S-d:arnino-p\Ti- 
nudo [5 ; 4^ipyrimidine, 4^ - bLvmethyi- 
anuno>pynmido ^^jpyrimidine, 4;Vb ^ 
^dinK-cnyuani'.^hpyrimido l;5 ? -^-;?yr:m:.une. 

\Vith Ycspecr to effective-strength and dura- 
don the said compounds are all subs tan tiaily 
more effective than theophylline and the best 
thereof are considerably more elective than 
papaverine. 

Besides the cardiovascular effect in most of 
me bubitarVw^s a good spasmolytical effect wai 
established, which closely approximates that 
ct" papaverine; e.g. in 2,6-<i\ethyl-etha:ioI- 
arnir.O; - 4Ji-dimorphoIino-p\Timido [ 5,4-d] - 
pvrimidiiie, 2.6-dimorphoiiu j >4,3-di-vpropyi- 
cthaneiarninoj-pyriniido [5,4-dips.Tinudme, 6- 
morpholino - 4,3 - di - (ethyl-etiaanolanuno;- 
pvrimido [5,4-d]pyrimidine ? 6rmorp holino- 
4;S-bis^e^yIamino>p\Timido [5,4-djryrirni- 
i • > 

Ulllv. 

In iddition to the cardiovaicular effect 
4,6,8 - tri - methylamino-puimidopsTimidine 
45 also shows diuretic effect, which corresponds 
^ to thar of theophylline, bur lasts materially 
longer. 

6 - (:3-<iiethyhrnino^dioiy^-4jS-di-n:orpho- 
lino-p>Tirnidopy"rimidine furthermore shows a 
$0 considerably better coronary-dilatory effect 
than theophylline with only moderate blood 
pressure reduction. 2.6-dimorphulino-4,8-bis 
(propyl - ethanoiamino; - pj-rimidopyrimidine 
has apart from a cardiovascular alio a diuretic 
35 effect. 

WHAT WE CLAIM IS: — 
1. Process for the production of derivatives 
or pyrimido f 5 3 ^d jpyrirnidine. which com- 
prises reacting pyrimido [5.4-djp>T:rnidine- 
60 derivatives of the general formula: — 
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wherein at least one of the symbols R A — R A 
which may be the same or different represents 
a halogen-atom, whilst the remaining residues 
signify hydrogen, a substituted hyroxyi group, 
or an amino or thio group or the residue oi 
a heterocyclic ring, with compounds of the 
general formula: — 



65 



II — K or Me'— R 



lit 



wherein' R represents bromine, iodine, a sub- 
stituted hydroxy I group cr a free or substi- 
tuted amino, thio, guanidino or hydrazine 
group or the :csidue of a heterocyclic ring 
"and Me represents an alkali-metal atom. 

2. A process as claimed ut cLum i in which 
the reaction is carried out in an -inert solvent 
or diluent. 

3. A precox as claimed in any of the pre- 
— ding claims in which the reaction is carried 
vu: in the presence of an acid- binding agent 
and/or reaction accelerator. 

4. A process as claimed in any of the pre- 
ceding chnrns in which the reaction is carried 
cut at temccruture within the range of from 
—20 to 2:0 C 

5. A process as claimed in any of the pre- 
ceding claims in which where more than one 
haiogen-atom is available for exchange, the 
reaction is carried out. stepwise. 

6. A prcces.* as dairiwd in any of the pre- 
ceding claims in which the reaction is carried 
out in the presence of water, alcohol, acetone, 
d:oxan 3 benzene, xylene or dimethyUorm- 

7. A process as claimed in any of the pre- 
ceding claims in which the reaction is carried 
out under pressure. 

S. A process as claimed in any of the pre- 
ceding claims in which the second reaction- 
component is used in. excels. 

9. A process as claimed in any of claims 
3—8 "in which the scid binding agent is an 
alkali metal- hydrc/ide, alkali metal carbonate 
or a tertiary amine. 

10. A process as claimed in any of pre- 
" ceding claims 3—9 in wuirh copper-powder, 

a cocper salt is u'.ed as reason accelerator. 

1 1. 2,6 - bi^diethr^.sldmino, - 4.S-dipiper- 
idino-pyrimido [5.4-djpjTimidine. 
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12. 2,6 - bi^diethanobitiinoH^Py 110 ^ 
.'ino-pyrimido [5,4-dJpyrimidine. 

13. 2,6-bis (diedhanoIamino>-4 3 8-bis(dicihyl- 
amino)-pyrimido [5,+<l]pyrirnidine. 

5 14. 2,6-bis(dicthanolaiiiinoH,8Kiimorpho- 
lino-pyrimido [5,4-d]p>Timidine. 

15. 2,6^1imorphoUno^,SHii^ropyI^thanol- 
amino^pyrimido [5,4<iJp)Timidine. 

16. 2,4,8-trimeriyIaniino-homopurine. 

10 17. As new compounds pyrimido [5,4-d] 
pyrimidines substituted in at . least one of the 
2-, 4-, 6- acd/or S-positions by one or more 
of the following atoms or groups: halogen, 
amino, mono substituted amino, disubstituted 

15 amino, ether, thio, thioether, hydra zino, guan- 
idino, or heterocyclic groups, which groups 
may in turn be substituted. 

18. The new compounds claimed in claim 
17 in which at least two of 2-, 4-, 6- and/or 

20 3-positions are substituted by one or more of 
the stated atoms or groups. 

19. M new compounds pyrimido [5,4-d] 
pyrimidinss substituted in a: least two of the 
2-, 4-, 6- and/or 3-positions by one or more 

25 of the following atoms or groups; chloro-, 
bromo, iodo, amino, aliphatic mono- or di- 
substituted amino groups which may bear 
hydroxy subsriruents, aromatic m£>ao- or di- 
iubstiruted amino groups, morpholino, alkoxy, 

30 orboxyalkylmcrcapto, hydrazine, aryloxy, 
guanidlno, alkylmercapco t and arylmercapto 
groups each of which groups may be sub- 
stituted. 

20. The nev; compounds claimed in any of 
35 claims 17 — 19 in which at least three of the 

2-, 4-, 6- and/or 8-portions are substituted by 
one or more of the stated atoms or groups. 



21. The new compounds cbimtd in any of 
rlainv; 17 — 19 in which all of the 2-, 4-, 6- 
and 3-positions are substituted by one or 40 
more of the stated atoms or groups. 

22. As new compounds 2,6-bis(dicttnnol- 
amino) - 4,8 - bis(dimethylamino) - pyrimido 
[5 j 4-djpyrimidine, 2,6-<U-morpholm<>-4 J 8-bis 
(diethanolamino}-pyriaiido [5,4-d]pyrimidine, 45 
2,6 - bis(diisopropanolamino) - 4^$ - dipiper- 
idino - pyrimido (5,4-dJpyrimidinc, 2,6 - di- 

( methyl - ethanolai^o)^^-dipipcridino-pyri- 
mido [ 5,4-d JpjTimidine, 2,6-dimorpholinCr- 
4,8 - di - (methyl - ethanol-amino>pyrin?ido 50 
[5,4-dJp>Timidine, 2,4,6,8 - tetra - (methyl- 
ethanol - amino)-pjTiniido [5,4-djpyriniidine, 
4,6^-trimorpholino-p)Timido . [5,4-dJpyrimi- 
dine^ 6-diethanolamino - 4,8 - dimorpholino- 
pyrimido [5,4-d]p>Timidine, 4,6,8-tri-mcthyI- 55 
amino-pyrimido |5,4-d]pyrimidinc, 6-morpho- 
hnch4^-bis(cthj1amino)-p>Timido [5,4-d]pyri- 
midine, 6-morphoUno-4 > S-diamino-pj'riinido 
[5,4-d]p>Timidine, 43-bis(methylaminoVpjTi- . 
mido [5i4-d]pj-rimidine > 4 « - bis(d:me;hyl- dO 
amino>p>Timido [5 3 4-djp>TLnidine, 2,6-di- 
(ethyl-ethanobminoj - 4^-dimorpholino-pyri- 
mido [3,4-dlpyrimidine, 2,6-dircorphoiino- 
43 - di - (propyl - cthanoianiino) - pyrimido 
[5,4-dJpyrimidine, 6 - morphclino - 4,8 - di- 65 
(ethyl-ethanolaxriino)-p>Timido [5 3 4-d] pyrimi- 
dine, 6-n;orpholino-4,'8-bis-(ethyianiino)-pyTi- 
mido [5,4-dJ pyrunidine, ^^-dierhylamino- 
ethoxy) 4,8^imorphoiinopv-rimidonjTimidme. 
For the Applicants, 
FRANK B. DEHN & CO., 
Chartered Patent Agents, 
Kingsway House, 103, Kings way, 
London, W.Q2. 
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